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Experimental Procedure for Unmoderasted Reflected
Experiments with Alumimm-Cased Fuel Rods

Purpose

i

The purpose of this series of expariments is to determine the critical
nunber of slumimm-cased fuel rods vhen reflected if this number 3s lese thsn
2500 fuel rods.‘ An exbmpoh%ion of modersted experiments to zero moderation
indicates a awmber greater than 2000. The cslculated value is approximately
200} |

Experimental Equipment

The Split Table Apparsatus in the South Wing of Bldg, 9213 will be used for
these experiments. On esch table will be placed an alumimum angle frame, Dwg.
No. D-4192, each capadle of holding 1247 fuel rods horizomtally in s hexsgomal
close-packed arvay. irhe’n the tebles are drought together, a nearly perfect
hexagon of fuel rods is mede. These frames have 8 in, legs 8o that large pieces
of polyethylene reflactor can be pleced under and arcund the fuel rods and so
thet the frames can be bolted to a 1/h in, aluminum plate, This plste is
supported by 5 rows of 3 in, Square aluminum tubing which are on top of the

© 8plit Table Apparetus. |

Some solencidwcperated valves in the pneumatic coutrol system of the
Split Table Apparstus have been repimced with types that do not leak in order
to improve the reliability of operatiom. Ancther improvement eliminated the
sudden stop at the end of the stroke for normal separation by using the tables
apart limit switch to cut off and vent the reverse air pressure at about 2 in,
from the end of the stroke. The table velocity in the reverse direction 18

1. W, Mee, private communication, April 11, 1962,




limited by a needle valve in the exhaust air line set so that it takes

2T gsec to fully separate the tables, E:we%?Aﬁitgl)e moves 1 in. in

170 millisecomds and 8-1/2 in, in 1 sec. This initial response is adequate,
The elosure velocities have not been changed fram the original design in which
the rate of approach over the last 16 in, of c¢losure changes by a factor of 25
from 11 in./min to O.kh in./min. This motion requires 7-1/2 min to complete.

<-JV\./
The muclear instrumentel will consist of & 35’5 counting channels, & BF5

ion chambers snd 2 scintillation channels. The $wo linear ion chamber chennels
and the scimtillation channels are connected to the safety circuits. The other
two ion chambers have logarithmic amplifiers,

The four counting channels will be used to make reutron scurce multipliestion -
measurements as fuel rods are added. One BP, counter, 1/2 in. 0,D. amd &
so ﬂua.{' ad A tooval (f:uef V\ois ceen be ""d‘d‘e&
neutron source will be placed in an alwminum tube in the arvey,without changing
the source or counter pogitions. & 1 in, 0.D, BF5 counter will be placed at the
lower edge of the assembly and the other two, 2 in. 0.D. BF} counters, will be
placed below the asserbly in 8 in, 0.D. paraffin housings. If necessary tbe

raraffin housing can be removed to incresse the counting rate,

Experimental Procedure

Unreflected gcgerimem - A prelimipary set of experiments will be .

performed to place the elements in the frames umreflected and to measure the
neutron source multiplication as this is done. After each step counting rates
will be measured with tables apert and together ard reciprocal counting rates
will be plotited before the next step.




-5 L

1) A trisngular pattern of 435 fuel rods will be placed in each
frame. (Thiﬁ mumber is subcritical when flooded.) The neutron source and
1/2 in, 0.D. ecounter will be placed in sn expty tube at the apex of the

]

triangls on the fixed table.

L
Seouvrce awd Cowwn Ter Pa&,’ IR

2) Seven rows, 205 fuel rods, will be added to each table meking 2
total of 1276 vhen together,

& .
Souv‘ce Gwd QOULH,?L@V pesi 7L,"d‘)/t.

3) Seven additionel rows will be added. The totel will be 1682,
) Seven sdditional rows will be sdded, The total will be 2088,
S) The fipal rows will briag the total to 2497,



4

Reflected Experiments - The previocus steps will be followed having

& remmnent reflector around the frame, If the multiplication curve extrapolates

to & critical size, then the next addition may be correspondingly smaller than

i

the above experiments,

An alternate method for obtaining the reflected multiplication to avoid
herdling the rods would be to add reflector to each fully loaded half frame
with tables separated. This should be done in steps with no more than 1/8 of
the reflector added to each half for each increment. The bottom reflector should
constitute the first step with two counters loceted directly below the assembly.
If the multiplication predicts criticality, the number of fuel rods in the array
e assew bly iSe

should be reduced before proceeding further. If A fully reflected and subcritical,
the muitiplication curve can be cbtained when unstacking the array. |

/,f ale W %&éﬁ/mwﬂ'—
9724/? 2)' s
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